It is well known that the atrial cardiocytes in mammals comprise endocrine cells which secrete atrial natriuretic peptide (ANP) [3, 5] with diuretic, natriuretic and vasodilatory properties and inhibitory action of aldosterone, cortisol, arginine vasopressin and renin release. In our previous report [10] Golgi apparatus (Fig. 2 a) . A few granules were observed throughout the sarcoplasmic layers intervening between myofibrilar bundles. There were no different morphological features among 90-day-old, 1 and 2-year-old animals (Figs. 2 a, b) . In 3 and 4-year-old animals, however, a few lysosomal structures were observed in the cell, and increased with age (Figs. 2 c, d) . By ultrastructural morphometry, number and diameter of the granules of right auricular cardiocytes were analyzed as shown in Table 1 . In the auricular cardiocytes, the number of ANP-granules was significantly less in 3 and 4-year-old animals than in 90-day-old, 1 and 2-year-old animals (p<0.01). The diameter of the granules in the 3 and 4-year-old was significantly smaller than that in the 90-dayold, 1 and 2-year-old (p<0.01). There was no significant difference in the number and diameter among the 90-day-old, 1 and 2-yearold, or between the 3 and 4-year-old.
It is well known that the difference in size and number of ANP-granules in the cardiocytes is caused by the functional changes in ANP circulation [3, 7] . As a rule, the granulation in the cardiocytes increases due to volumeloading by increasing water sodium intake in rats, and seems to be caused by increased synthetic and secretory activity in ANP circulation [6] . Further, in other endocrine organs, hormonal ability is generally reduced with age [1, 4, 14, 18] , especially in the case of aldosterone [6] and renin [12] . Since it is wellestablished that ANP inhibits aldosterone and renin release [9] , less granules in aged animal in this study are possibly interpreted as the results of the decreased synthetic and secretory ability of ANP in the cardiocytes, or decreased ANP circulation with age. This may attribute the appearance of lysosomal structures in the aged cardiocytes to be caused by reduced ANP circulation due to decreased systematic metabolism in aged animals. The appearance of lysosome with age is also reported in the pituitary gland [8] . Therefore, myoendocrine cells are also suggested to reduce functions of ANP synthesis and secretion with age.
The size of ANP-granules became significantly smaller with age. It varies according to different physiological states and is small in the presence of water depletion, but is not significantly different between volume-loading and control animals [7] .
In biochemical findings, mRNA of atrial ANP decreases in the dehydrated state, but increases in the volume-loaded state [15, 17] . ANP-granules may possibly become smaller due to the decrease in synthetic ability with age, although they become smaller during their rapid synthesis and secretion especially in spontaneously hypertensive rats [16] . In cells synthesizing other peptide hormones, smaller granules are generally considered to contain a large amount of precursors and be more immature [2, 13] . If this holds true in ANP-granules, smaller granules in aged animals may suggest the increase of immature granules. At present, however, it remains unclear whether such reduction in the granule size is caused by decreased ANP synthesis or rapidly enhanced synthesis in the cell. 
